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of this expenditure were accurately known, it might be suspected
that part of the energy of the battery was employed in caus-
ing work to be done on a magnet moving in a cycle. In fact,
if a magnetic pole, m, moves round a closed curve which em-
braces the wire, work is actually done to the amount of 47rmi.
It is only for closed paths which do not embrace the wire that
the line-integral of the force vanishes. We must therefore for
the present consider the law of force and the existence of a
potential as resting on the evidence of the experiment already
described.

481.] If we consider the space surrounding an infinite straight
line we shall see that it is a cyclic space, because it returns into
itself. If we now conceive a plane, or any other surface, com-
mencing at the straight line and extending on one side of it
to infinity, this surface may be regarded as a diaphragm which
reduces the cyclic space to an acyclic one. If from any fixed
point lines be drawn to any other point without cutting the
diaphragm, and the potential be defined as the line-integral of
the force taken along one of these lines, the potential at any
point will then have a single definite value.

The magnetic field is now identical in all respects with that
due to a magnetic shell coinciding with this surface, the strength
of the shell being i. This shell is bounded on one edge by the
infinite straight line. The other parts of its boundary are at an
infinite distance from the part of the field under consideration.

482.] In all actual experiments the current forms a closed
circuit of finite dimensions. We shall therefore compare the
magnetic action of a finite circuit with that of a magnetic shell of
which the circuit is the bounding edge.

It has been shewn by numerous experiments, of which the
earliest are those of Ampkre, and the most accurate those of
Weber, that the magnetic action of a small plane circuit at
distances which are great compared with the dimensions of the
circuit is the same as that of a magnet whose axis is normal
to the plane of the circuit, and whose magnetic moment ia
equal to the area of the circuit multiplied by the strength of
the current*.

* (Ampere, Thforie des phfaom&nes 4Ucirodynarm,q^uest 1826; Weber, Mektrody-
namiscTie Maasbestimmnngen (Abhandlungen der "k'tiniglicli Sachs. Gesellschaft zu
Leipzig, 1850-1852.)}
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